Entry rate kinetics of D-mannitol and carboxyl-inulin for transfer across the blood-cerebrospinal fluid barrier.
This study evaluates the entry rate kinetics of hydrophilic compounds [3H]-D-mannitol and [14C]-carboxyl-inulin across the blood-cerebrospinal fluid (CSF) barrier in a rabbit experimental model. To maintain steady state levels of these tracers in circulation, 100 microCi of [3H]-D-mannitol and 150 microCi of [14C]-carboxyl-inulin were administered as a bolus and by slow infusion for four hours via a femoral venous catheter. Entry rate kinetics of [3H]-D-mannitol and [14C]-carboxyl-inulin from plasma into cisterna magna CSF were computed using a mathematical equation described by Davson. [3H]-D-mannitol and [14C]-carboxyl-inulin maintained steady state levels throughout the experiment. Entry rates for mannitol and carboxyl-inulin were represented by a straight line, from the slope of which K(out) (or K(in)) were computed: K(in) values for mannitol and carboxyl-inulin were 0.06820 hr(-1) and 0.00023 hr(-1), respectively. Differences in the entry rate of mannitol and carboxyl-inulin may be explained by the molecular size and effective radius of these tracers.